Aminoethoxydiphenyl borate and flufenamic acid inhibit Ca2+ influx through TRPM2 channels in rat dorsal root ganglion neurons activated by ADP-ribose and rotenone.
Exposure to oxidative stress causes health problems, including sensory neuron neuropathy and pain. Rotenone is a toxin used to generate intracellular oxidative stress in neurons. However, the mechanism of toxicity in dorsal root ganglion (DRG) neurons has not been characterized. Melastatin-like transient receptor potential 2 (TRPM2) channel activation and inhibition in response to oxidative stress, ADP-ribose (ADPR), flufenamic acid (FFA) and 2-aminoethoxydiphenyl borate (2-APB) in DRG neurons are also not clear. We tested the effects of FFA and 2-APB on ADPR and rotenone-induced TRPM2 cation channel activation in DRG neurons of rats. DRG neurons were freshly isolated from rats and studied with the conventional whole-cell patch-clamp technique. Rotenone, FFA and 2-APB were extracellularly added through the patch chamber, and ADPR was applied intracellularly through the patch pipette. TRPM2 cation currents were consistently induced by ADPR and rotenone. Current densities of the neurons were higher in the ADPR and rotenone groups than in control. The time courses (gating times) in the neurons were longer in the rotenone than in the ADPR group. ADPR and rotenone-induced TRPM2 currents were totally blocked by 2-APB and partially blocked by FFA. In conclusion, TRPM2 channels were constitutively activated by ADPR and rotenone, and 2-APB and FFA induced an inhibitory effect on TRPM2 cation channel currents in rat DRG neurons. Since oxidative stress is a common feature of neuropathic pain and diseases of sensory neurons, the present findings have broad application to the etiology of neuropathic pain and diseases of DRG neurons.